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============

Chronic noncommunicable diseases (NCDs) have assumed much significance in adult population of developing and developed world alike. The magnitude of diseases has surged in India with earlier onset and more likelihood of complications.\[[@ref1][@ref2]\] Demographic transition, increasing life expectancy, modern trends of living, and changing family dynamics are likely to further increase disease burden in forthcoming years.

Management of patients with chronic illness requires strict lifestyle modifications and consistent intake of medicines for long durations, often extending for entire lifetime. Successful management of NCDs pertains to persistent adherence of prescribed medications and lifestyle recommendations. Adherence has been defined as the "the extent to which a person\'s behavior, e.g., taking medication, following a diet, and/or executing lifestyle changes, corresponds with agreed recommendations from a health care provider." There is mounting evidence that nonadherence to the prescribed treatment is prevalent across various chronic conditions and is associated with adverse health outcomes, increased incidence of drug resistance, and higher costs of care.\[[@ref3]\] As reported by the World Health Organization (WHO), medication adherence in patients with chronic diseases averages around 50% in developed countries and situation is worse in developing countries like India due to poor access to medications, health-care services, and illiteracy.\[[@ref4]\]

Issues of medication adherence assume much significance in geriatrics as most are marginalized with poor family support and meager resources. Disability hinders treatment seeking by the elderly. Accessibility, affordability to treatment, and pill burden are major barriers in ensuring adherence, more so for residents in rural and underserved areas.\[[@ref5]\]

The National Program for Diabetes, Cardiovascular Disease, and Stroke was introduced in 2008 on a pilot basis through the public health-care system of India. Much emphasis is on establishing NCD clinics and delivery of free preventive and curative services at primary level. However, appropriate measures need to be undertaken to address the issue of poor medication adherence.\[[@ref6]\] Limited studies from India document adherence on medication and lifestyle for chronic noncommunicable diseases.\[[@ref7][@ref8][@ref9]\] This study was thereby planned to assess the magnitude of medication and lifestyle adherence among elderly patients suffering from diabetes and hypertension in rural areas of Punjab.

Methodology {#sec1-2}
===========

This is a clinic-based study in district Fatehgarh Sahib, Punjab. The Mehar Baba Charitable Trust, a nongovernmental organization, provides free diagnostic and therapeutic services for diabetic and hypertensive patients identified through opportunistic screening camps. Patients are subjected to regular blood pressure and blood glucose monitoring. Thereafter, they are offered free medications through weekly clinic held at Community Health Center, Bassi Pathana. Along with treatment provision, public health nurse conducted counseling on diet and lifestyle measures. Frequency and process of taking medications were explained at length in local language. Record of visit was duly maintained. All patients on treatment for a minimum period of 6 months were subjected to a pretested, semi-structured validated questionnaire after informed consent. Questionnaire assessed adherence to prescribed drugs and dietary restrictions. Reasons for nonadherence to prescribed medications, perception of patients, and familial support in treatment process were enquired. Reference period for assessing adherence to diet and medicines was 1 week. Those who violated regulations daily or alternate days were clubbed under "often," those who did once or twice a week were classified in the category of "sometimes," and those who never reported the same were under the "never" category. Recall period for questions on tobacco and alcohol was restricted to 1 month. In the study, sample size of 256 was calculated based on reported adherence of 40% and precision of 5%.

Data collected were entered into Epi Info version 7 (Manufactured by CDC and the software is available on public domain)for analysis. Univariate analysis was done to check for errors and missing data. Categorical data were analyzed using Chi-square test and analysis of quantitative data was done through mean, median, and mode.

Results {#sec1-3}
=======

Nearly 70% of study patients were more than 50-year-old with no patient \<30 years of age. Males constituted 26% of the sample. Nearly 60% of patients were illiterate. Only one-fourth (25%) of the patients were middle school pass. More than half (52.8%) of the patients were working at home, and daily wage agricultural work was reported by 5% patients. Seven percent reported inability to work due to old age \[[Table 1](#T1){ref-type="table"}\].
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Sociodemographic details
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[Table 2](#T2){ref-type="table"} shows exposure to identified risk factors of diet, tobacco, alcohol, and insufficient physical activity as reported by the respondents. Large majority of study patients did not consume tobacco (98.08%) or alcohol (89.42%) in the past 30 days. Less than 1% women reported consumption of products. Stress was reported by 58.17% (males: 61.1% and females: 57.14%) of respondents. Insufficient physical activity and poor compliance to diet were reported by 10.5% (males: 7.4%, females: 11.7%) and 23.5% (males: 31.5%, females: 20.8%) respondents, respectively. Familial or genetic history of diabetes or hypertension was known to 21% respondents.

###### 

Exposure to identified risk factors of noncommunicable diseases (*n*=208)
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The extent of adherence to dietary measures as reported by respondents is shown in [Table 3](#T3){ref-type="table"}. More than half (53.37%) of the study patients did not consume fried foods in the past 1 week. Adherence to salt, fat, and sugar was sometimes violated by 60%, 51%, and 46.15% of the study patients, respectively. More than one-fourth of study patients (29.8%) often violated dietary regulations of fat. Significantly more men violated dietary regulations of sugar (male: 20.3%, female: 15.5%) and often consumed fried foods (male: 20.3%, female: 7.79%) \[[Table 3](#T3){ref-type="table"}\].
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Adherence to medicine and lifestyles recommendations

![](JFMPC-6-610-g003)

In [Table 4](#T4){ref-type="table"}, nearly 46.15% of study patients reported missing prescribed medications. More females (50%) missed medication compared to males (35%). The majority (90.8%) followed instructions delivered during consultation. Nearly 61.54% of study patients were very sure that they will be able to take medicines as directed by the physician. Perception to adhere to the medicines was present in 67.3% of study patients. Two percent of the study patients were not very sure of taking medicines. Confidence adhering to dietary regulations was present in nearly 59.4% of the study patients. More than half (58.17%) of the study patients reported having financial support for diagnosis and treatment. Half of the respondents (50.4%) were supported by family members in medications and dietary control. More males (79%) had financial support for medicines and blood tests compared to females (50.65%). Assistance to seek health-care services was not available to a majority of the respondents. Nearly 74% of the respondents did not have any person to accompany them for health visits. Thirty-three percent males were accompanied for health check-ups compared to 23.38% females.

###### 

Pattern of medication intake and treatment support measures
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More than half of the respondents (59.3%) reported that they simply forgot taking pills most of the time. There were busy in household work or were sleeping and missed doses. Away from home was the reason for poor adherence in one-fourth of the respondents. Nearly 18.75% of respondents reported missing medications when they felt symptomatically better. Another reason for missing medication was side effects and nonavailability of medicine \[[Table 5](#T5){ref-type="table"}\].
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Reason for missing medications

![](JFMPC-6-610-g005)

Discussion {#sec1-4}
==========

Demographic and epidemiological transition is resulting in surge of NCDs in India.\[[@ref10]\] Studies have documented urban areas with higher prevalence of NCDs compared to rural areas in India. Reported prevalence of diabetes and hypertension in rural areas of Tamil Nadu was 36% and 59%, respectively.\[[@ref11]\] Similar study by Kokiwar *et al*. in 2012 reported prevalence of hypertension in rural part of central India to be 19.04%.\[[@ref12]\] The Indian Council of Medical Research-INdia DIABetes study in 2011 found weighted prevalence of diabetes (both known and newly diagnosed) to be 13.6% in Chandigarh. A study in 2011 found nearly 62.4 million people with diabetes and 77.2 million people with prediabetes living in India.\[[@ref13]\]

With the looming threat of epidemic and increasing life expectancy of population, prevention of complications assumes significance. Adherence to the prescribed medicines and lifestyle recommendations are essential for the same.\[[@ref14]\] There is mounting evidence that nonadherence to prescribed treatment is associated with adverse health outcomes and higher costs of care.\[[@ref4]\] The impact of social determinants, for example, sex, socioeconomic status, and education, influences medication compliance behavior. Female gender, poverty, and poor education are associated with poor adherence behavior among study participants.\[[@ref4][@ref15]\] Moreover, economic burden of nonadherence in case of chronic diseases has been significant with cost to savings ratio of 1:10 in the United States.\[[@ref16]\]

In the current study, more than 70% are aged above 50 years, illiterate (60%), and reported working. Ho *et al*. found prevalence of medication adherence depend on type of population and medicine.\[[@ref14]\] Less than half (46.15%) of the study respondents reported missing medications prescribed to them. In a compliance study of elderly population for hypertension by Rajpura and Nayak, nearly 66% of study participants were nonadherent with their medications.\[[@ref17]\] Medication adherence at home after hospital discharge was assessed by Gray *et al*. wherein under-adherence was reported in nearly 30.6% of study the respondents.\[[@ref18]\]

Analysis revealed that perceptions of illness and beliefs about medication played a significant role in predicting medication adherence. In our study, perception of adherence to medication and dietary modifications was 67.3% and 59.4%, respectively. This is relatively high considering the poor education status of our study participants. The majority (90.8%) followed instructions delivered during consultation. Nearly 61.54% of study respondents were very sure that they will be able to take medicines as directed by the physician. This clearly suggests the need of counseling services in the management of chronic diseases involving geriatric patients. Thorough counseling given at the time of consultation will motivate the patient for treatment adherence and empower them to contribute actively to their disease management.

Reasons for poor medication adherence must be understood for ensuring treatment compliance. A study found six key factors that may contribute to intentional nonadherence among older adults: Illness beliefs, the perceived risks (e.g., dependence, adverse effects), benefits and necessity of potential treatments, the patient--practitioner relationship, inter-current physical and mental illnesses, financial constraints, and pharmaceutical/pharmacological issues (poly-pharmacy/regimen complexity).\[[@ref19][@ref20]\] Gadkari and McHorney reported that among 62% adults who forgot to take medications, 37% fell short of medicines and 23% were careless about taking medications.\[[@ref21]\] Among patients, forgetting was the most frequently reported reason for nonadherence.\[[@ref22]\] Besides forgetfulness, other reasons reported in a study included perceived side effects (20%), high drug costs (17%), and perception that prescribed medication would have little effect on disease (14%).\[[@ref23]\] Similarly, in our study, forgetfulness was the most common reason for missing medication followed by trips outside home and feeling better symptomatically. This indicates lack of felt need or seriousness among patients for continued intake of medicines and deficiencies in counseling delivered at the time of consultation.\[[@ref24]\]

Along with poor adherence to medication, poor adherence to prescribed lifestyle modification was also observed in case of chronic diseases. In our study, dietary regulations of fat, salt, and sugar were often violated by 29.8%, 21.63%, and 16.83% of the participants, respectively. Confidence to adhere to dietary regulations was present in 59.4% of patients. Consumption of tobacco and alcohol was not reported by majority (90%) of the study patients. Of 22 patients reported consuming alcohol, nearly 11 were drinking alcohol frequently in a week. This can be attributed to Punjab being predominantly occupied by the Sikh community which prohibits tobacco consumption and social desirability bias for response to alcohol question. In a study by Bisiriyu *et al*., estimated rates of nonadherence to diet and exercise were 37.4% and 52% among diabetic patients in Botswana, respectively.\[[@ref25]\] Collins described military health-care providers adherence to guidelines and found low compliance with weight loss measures (36%), limitation of alcohol use (57%), need to increase physical activity (38%), and reduce sodium intake (6%).\[[@ref26]\] In a study among diabetic patients in Bangladesh, nonadherence rates were as follows: diet (88%), exercise (25%), routine blood glucose testing (32%), foot care (70%), smoking (6%), and betel quid chewing habit (25%).\[[@ref27]\] A prospective study in Kuwait found 63.5% patients not adhering to diet regimen, 64.4% not participating in regular exercise, and 90.4% overweight and obese.\[[@ref28]\]

Nearly 58.17% of study patients reported having financial support for diagnosis and treatment in the current study. Only 33% males and 23.38% females were accompanied by caregivers for health check-ups. This emphasizes on the need of having accessible and affordable health services in the rural areas. Public health-care system of India should be equipped with free diagnostics and drugs for NCDs.

Conclusion {#sec1-5}
==========

The government of India has well realized the threat of NCDs to the population in India. Efforts to control the same are underway by launching the National Program for Control of Diabetes, Cardiovascular Disease, and Stroke in 2010. Availability of free testing and treatment at different levels of health care has been envisaged in the program. However, with reported low levels of adherence to medication, diet, and lifestyle, there arises an urgent need of exploring innovative ways to ensure compliance. Modification of behavioral risk factors needed opportunistic screening alone will increase the cohort of diagnosed cases without any improvement in health outcomes. Commitment is needed to ensure availability and intake of drugs in screened along with lifestyle modifications. The National AIDS Control program, the Revised National Tuberculosis Control Program, and the National Malaria Eradication Program have ways to ensure medication compliance among patients. Similar need is felt in this program or else it will just contribute to updating the statistics of current morbidity and its risk factors.

Limitations of this study {#sec2-1}
-------------------------

The study has limitations as it has self-reported data on adherence to diet and medications. Actual measurement of adherence might be lower than the obtained estimate. Moreover, there is a need to conduct intervention studies that ensure compliance to medication and lifestyle measures. Recently, the Global Action Plan for the Prevention and Control of NCDs by WHO aims to prioritize care delivery for NCDs and ensures objective measurement of the same. India needs to realize that tackling the behavioral risk factors of NCD needs far more concerted effort that the program currently provides.
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